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INTRODUCTION
Therapy for infants with food protein-induced proctocoli-
tis (FPIPC) is based on the elimination of presumed trigger-
ing antigens (1, 2). However, maternal diet manipulation or
change to a protein hydrolysate or amino acid formula caus-
es parents to view a child as sick, they may continue unnec-
essary dietary restrictions into later childhood (3). In addi-
tion, parents and family may be anxious or depressed due to
the high costs incurred and possible social isolation.
In the survey of North American Society for Pediatric Gas-
troenterology, Hepatology and Nutrition members, 84%
indicated they would empirically change the diet of an infant
with rectal bleeding to treat presumed FPIPC. However, in
a Cincinnati study population, only 64% infants with rectal
bleeding had FPIPC (4). Hemorrhagic colitis in newborn
babies is a heterogeneous disease group, in where dietary pro-
tein intolerance may account for some cases (5, 6).
Therefore, clarified clinicopathological diagnostic criteria
are mandatory for the early recognition and conformation of
FPIPC, and could be used to guide cost effective and system-
atic treatment. However, the clinical, endoscopic, and histo-
pathological findings in previous studies (7-12) associated with
FPIPC are quite different in terms of results and conclusions,
and also with our clinical experiences of FPIPC patients. 
Thus, the aim of this study was to identify disease specific
clinical, endoscopic, and histopathological findings, to aid
the effective differential diagnosis of rectal bleeding diseases
in neonates and early infants, and to suggest advanced diag-
nostic criteria to facilitate the early confirmation of FPIPC. 
MATERIALS AND METHODS
Data collection 
We analyzed the data of 38 FPIPC patients (female 15,
male 23), who underwent sigmoidoscopy and biopsy, among
51 infants with rectal blood between March 2003 and July
2005. Patients were recruited from the outpatient and inpa-
tient units at the Dongsan Medical Center, Keimyung Uni-
versity School of Medicine. Informed consent was obtained
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Advanced Criteria for Clinicopathological Diagnosis of Food
Protein-induced Proctocolitis
The clinicopathological findings in previous studies concerning food protein-induced
proctocolitis (FPIPC) are quite diverse in terms of results and conclusions. The aim
of this study was to suggest advanced clinicopathological diagnostic criteria that
facilitate the early confirmation of FPIPC. Data of 38 FPIPC patients, who had re-
ceived sigmoidoscopy and biopsy, was analyzed. Microscopic findings were com-
pared with observations of previous studies. Feeding at onset of bleeding was exclu-
sively breast-fed (94.7%) and formula-fed or mixed-fed (5.3%). Endoscopic abnor-
malities were observed in all patients; nodular hyperplasias with circumscribed and/or
central pit-like erosions in 94.7% and erythema in 5.3%. Histopathological findings
were; lymphoid aggregates in 94.7%, eosinophils in lamina propria of ≥ ≥60 cells/10
HPF in 97.4% and of >20 cells/HPF in 63.2%, epithelial or muscularis mucosa eo-
sinophil infiltration in 97.4%, and crypt abscess in 2.6%. The majority of FPIPC patients
are exclusively breast-fed and nodular hyperplasias with erosions may be a disease
specific endoscopic finding. Histologic diagnosis of FPIPC is compatible with eosino-
phils in the lamina propria of ≥ ≥60 cells/10 high power fields; however, >20 cells/
HPF is not an appropriate diagnostic criterion.
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from the parents of all children who underwent sigmoidos-
copy and biopsy. Study procedures were approved by the
Keimyung University Institutional Review Board. We inves-
tigated age at symptom onset and diagnosis, feeding at onset
of bleeding, anemia for age, serum albumin level, endoscopic
findings, and histopathologies in the biopsy specimens of 38
FPIPC patients. Sigmoidoscopic procedures were performed
at first visit using a GIF N230 or GIF Q260 (Olympus
�,
Japan) without conscious sedation at <6 months old, and
with conscious sedation (midazolam; Dormicum
�, Korea
Roshe, Korea) at ≥6 months old. Patients were in a feeding
state without nothing per oral and colons were gently cleansed
by two successive half-isotonic saline water enemas (3-5 mL/
kg) before the procedure. Endoscopy was used to explore to
the splenic flexure and the gross appearances and locations
of lesions were recorded. Endoscopic biopsies were performed
in the sigmoid portion (about 8 cm from the anal verge) and
3 specimens were obtained from each of the 38 patients (114
total specimens). 
Diagnosis of FPIPC
FPIPC was diagnosed based on clinical findings using a
modification of the diagnostic guidelines suggested by pre-
vious reports (4, 8-10, 13). A diagnosis of FPIPC was defined
when three criteria were satisfied; 1) small and bright red rec-
tal bleeding with mucus in a relatively healthy neonate or
infant, 2) no other rectal bleeding causes (anal fissure, polyp,
bleeding diathesis, infection, necrotizing enterocolitis, pseu-
domembranous colitis, Hirschsprung disease, or some other
surgical abdominal condition) or systemic symptoms (febrile
illness, irritability, failure to gain weight, weight loss), and
3) the disappearance of rectal blood after a change of diet. In
breast mothers, 5 highly allergenic foods (namely, dairy
products, eggs, nuts and soybean, fish and shellfish, and wheat
and buckwheat) were eliminated from the maternal diets for
5 days (14). Of 49 patients whose mother ate the eliminated
diet, hematochezia disappeared in 36 (73.5%) patients. In
formula feeding patients, a dietary change to protein hydro-
lysate formula was done. A change to protein hydrolysate for-
mula (HA
�, Maeil Dairy Industry Co., Korea) in two patients
resulted in the disappearance of rectal blood in both. There-
fore, we analyzed the data of 38 FPIPC patients. 
Histopathological observation compared with diagnostic
criteria of Odze et al. and Machida et al. 
Table 1 shows the sigmoidoscopic and histopathologic
observations of FPIPC in the present study. Eight parame-
ters of microscopic findings in 38 FPIPC patients were inter-
preted blindly from biopsy specimens by two pediatric patho-
logists without any clinical information. Results of the inter-
preted eight parameters were compared with the previous
observations of Odze et al. (9, 13) and Machida et al. (10).
Table 1 shows the number of patients, biopsy sites, and total
specimen counts of the three FPIPC studies. The maximum
*Odze et al. (Reference 9, 13) and Machida et al. (Reference 10). 
� p=0.0001 vs. Odze’s and p=0.0001 vs. Machida’s. 
� The maximum number of eosino-
phils per high-power field (HPF) (×400) in the single most involved biopsy was recorded. 
�p=0.001 vs. Odze’s and p=0.0001 vs. Machida’s. 
‖p=0.0001
vs. Machida’s. EOS, eosinophil; LP, lamina propria; n.d., no data; MM, muscularis mucosa.
Odze et al. Machida et al. This study
No. of patients sigmoidoscopic observation  20 34 38
Abnormal (+) 95.0% 73.5% 100.0%
Nodular hyperplasia (+) 30.0% 29.4% 94.7%
�
Gross appearance Focal erythema (85.0%), Patch linear erythema, Circumscribed and/or
friability (50.0%), ulceration  central erosions (94.7%),
ulceration (5.0%) erythema (5.3%)
Histopathology
Biopsy sites (from anal verge) 4, 8, 12 cm Rectum and descending colon 8 cm
Specimens (total) 3 (60) 2 (68) 3 (114)
Eight parameters of microscopic findings
Abnormal (+) in all specimens 60.0% 85.3% 78.9%
EOS location in LP
� Lower third n.d. Lower LP (84.2%) 
Upper LP (15.8%)
Lymphoid aggregates (+) 55.0% 29.4% 94.7%
�
EOS in LP ≥60/10 HPF
� 100% n.d. 97.4%
EOS/HPF
� 60.0% (>10/HFP) 100% (>20/HFP) 63.2% (>20/HFP)
‖
97.4% (>10/HPF) 
Epithelial or MM EOS 100% n.d. 97.4%
Infiltration ≥1/HPF
�
Crypt abscess (+) 5.0% n.d. 2.6%
Crypt destruction (+) 0% n.d. 0%
Table 1. Results of sigmoidoscopic observation and histopathology in food protein-induced proctocolitis compared with the previous
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number of eosinophils per high-power field (HPF) (×400)
in the single most involved area of biopsy was recorded.
Statistical methods
Fisher’s exact test was used for the comparisons of sigmoi-
doscopic nodularity, histologically lymphoid aggregates, and
maximum number of eosinophils in the lamina propria per
HPF in three studies. Correlation analysis was used to deter-
mine the nature of the correlation between peripheral blood
eosinophil count and maximum count of infiltrated eosinophils
per HPF in single most infiltrated biopsy. Statistical signifi-
cance was accepted for p values of <0.05. Data are presented
as mean±SD. 
RESULTS
Clinical findings
In the 38 FPIPC patients, feeding at the onset of bleeding
was exclusively breast-fed (94.7%) and formula-fed or mixed-
fed (5.3%). Mean age at symptom onset was 10.3±4.7 (3-
24) weeks and mean age at diagnosis was 18.2±9.7 (8-56)
weeks. Anemia for age was noted in 2.5% and patient mean
serum albumin was 4.1±0.4 (3.6-4.9) g/dL. Peripheral eosi-
nophilia (>500/ L) was observed in 31.6% of the 38 patients. 
Endoscopic findings
Endoscopic abnormalities were observed in all 38 FPIPC
patients. Rectosigmoid lesions were observed in all patients
and extension into the descending colon was noted in 31.6%.
Nodular hyperplasias with circumscribed (Fig. 1A) and/or
central pit-like erosions (Fig. 1B) were observed in 94.7%
(p=0.0001 vs. result of Odze et al. and p=0.0001 vs. that of
Machida et al.) (Table 1). Nodular hyperplasia was prominent
in an endoscopically deflated state (Fig. 1C). Erythematous
mucosal lesions without nodular hyperplasia were noted in
5.3%.
Histopathological findings
Table 1 shows the eight microscopic findings of the present
study and those of the other two reports (9, 10, 13). Patho-
logic abnormalities were observed in the 3 biopsy specimens
as follows; a single specimen abnormality in 7.9% of 38 FP-
IPC patients, 2 specimen abnormalities in 13.2%, and 3 spec-
imen abnormalities in 78.9%. Eosinophilic infiltration was
observed mainly in the lower lamina propria (84.2%). Lym-
phoid aggregates were present in 94.7% (p=0.001 vs. results
of Odze et al. and p=0.0001 vs. that of Machida et al.). Eosi-
nophil infiltration was observed in the lamina propria ≥60
cells/10 HPF in 97.4% and >20 cells/HPF in 63.2% (p=
0.0001 vs. result of Machida et al.). Epithelial or muscularis
mucosa eosinophil infiltration ≥1 cell/HPF was noted in
97.4% and crypt abscess in 2.6%. Crypt architecture destruc-
tion was not observed in any FPIPC patient. Peripheral eosi-
nophilia was not found to be correlated with the degree of
histological eosinophilic infiltration.
DISCUSSION
The clinical diagnosis of FPIPC can be difficult. The most
practical approach is a positive response to the elimination of
a presumed diet (13). Although careful history taking detail-
ing reactions to feeding may be helpful, the presence or ab-
sence of such features has not been shown to have any pre-
dictive value in terms of identifying infants with FPIPC (15).
The onset of FPIPC may be acute but is more often insidious.
Hence, it may be difficult to recognize adverse reactions that
might result from a specific food (1). Moreover, no single lab-
oratory or biochemical test is sensitive or specific enough to
Fig. 1. Sigmoidoscopy shows nodular hyperplasias with circumscribed (A) and/or central pit-like erosions (B) in the patients with food pro-
tein-induced proctocolitis. Nodular hyperplasias are prominent in an endoscopically deflated state (C).
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be of diagnostic usefulness in FPIPC (13). Sigmoidoscopy
in conjunction with the evaluation of multiple mucosal biopsy
specimens may be helpful for confirming a diagnosis, particu-
larly in patients whose condition does not improve after start-
ing an elimination diet protocol (13). However, the endo-
scopic and histopathologic results of previous studies (9, 10,
13) differ and may confuse the differential diagnosis with
other rectal bleeding disease, and delay the early confirma-
tion of FPIPC.
Originally described in exclusively breast-fed infants (7),
FPIPC has been reported in subsequent studies in infants
receiving cow’s milk or soy formula (1). Our observations of
consecutive FPIPC patients, in the present study, revealed that
FPIPC might more commonly occur in infants exclusively
breast-fed. Although about 45% of infants were exclusively
breast fed in previous report (9), absolute breast feeding has
been suggested in other studies (7, 11, 12, 16-19) to be closer
to the pathogenesis of FPIPC, which is compatible with our
present observation. Lake et al. (7) documented the offending
effect of dietary proteins passed in the mother’s milk to FPIPC
patients. Dupont et al. (5) reported that in infants breast fed
at onset of bleeding, spontaneous resolution of bleeding oc-
curred after instituting cow’s milk formula feeding. Laitinen
et al. (19) recently reported that an increase in the concentra-
tions of prostaglandin E2 and cysteinyl leukotrienes in the
breast milk and the presence of mother’s allergic disease re-
duced gross blood in the stools of a breast-fed infant, and
thus, concluded that a combination of immunomodulatory
factors may protect an infant from gross blood in the stools
of breast-fed infants. We presume that the exclusive breast
feeding observed in most FPIPC patients may be important
for its differential diagnosis in neonates and infants with rec-
tal bleeding, and in approaches aimed at identifying the im-
munologic mechanisms responsible for FPIPC.
Gross endoscopic findings in previous FPIPC associated
reports (4, 9-13), included diffuse erythema, friability, nodu-
lar hyperplasia and/or ulcerations. Thus, Xanthakos et al. (4)
suggested that endoscopic findings alone are unspecific and
thus unhelpful for the diagnosis of FPIPC or for its differen-
tial diagnosis from other rectal bleeding diseases in neonates
or early infants. However, the present study reveals that nodu-
lar hyperplasias with characteristic erosions may be specific
findings of FPIPC. Rectal bleeding during the neonatal or
infantile period is an alarming event and requires urgent hos-
pital care and investigation (5). Therefore, these disease spe-
cific endoscopic features may be important in the differential
diagnosis of rectal bleeding diseases in neonates and infants.
Lymphoid nodular hyperplasia (LNH) has been described as
a sign of food allergy in children (20, 21). However, several
infants with LNH, but without histologic evidence of FPIPC,
were reported to have shown spontaneous resolution of bleed-
ing over a period of a few weeks with no diet change (4). LNH
was also noted in inflammatory colitis patients or normal con-
trols (8). We believe that LNH itself may be not a disease
specific finding for FPIPC, but gross endoscopic findings,
multiple nodular hyperplasia with a ‘goose pimply appear-
ance’ (12) predominantly in the endoscopically deflated state
with characteristic circumscribed and/or central pit-like ero-
sions (Fig. 1), may be helpful for the early recognition of FP-
IPC and for the differential diagnosis of rectal bleeding dis-
eases in this age group.
In terms of gross endoscopic findings, involvement of the
rectosigmoid was universal, whereas extension into the des-
cending colon was limited to 31.6%. Hence, the biopsy loca-
tion performed in the sigmoid portion (8 cm from the anal
verge) in the present study might be appropriate for the eval-
uation of FPIPC. Histopathological results at this location
and specimen counts were satisfactory as compared with those
of other studies (9, 10, 13) for the diagnosis and evaluation
of FPIPC. We presume that descending colon biopsies may
decrease the diagnostic effectiveness of histopathologic stud-
ies for FPIPC. Also, in the present study, histological lym-
phoid aggregates were observed in 94.7%, which is signifi-
cantly higher than reported previously; in 55.0% in Odze
et al. study (9, 13) (p=0.001) and 29.4% in Machida et al.
report (10) (p=0.0001). This may be the result of biopsy site
and specimen count differences and the high frequency of
nodular hyperplasia observed in the present study. We sug-
gest that, together with gross endoscopic findings, histolog-
ical lymphoid aggregates observed in biopsy specimens of
the sigmoid portion are important diagnostic clues of FPIPC
and differential diagnostic points when considering other
rectal bleeding diseases.
The prominence of eosinophilic infiltrates in the rectosig-
moid mucosa is a hallmark of FPIPC and suggests an impor-
tant pathogenic role for eosinophils. The guidelines suggest-
ed by Odze et al. (9, 13) and Machida et al. (10) are impor-
tant for the histopathologic diagnosis of FPIPC. The major
diagnostic guideline of Odze et al. concerns eosinophil infil-
tration in the lamina propria of ≥60 cells/10 HPF, whereas
Machida et al. suggested eosinophil infiltration in lamina
propria of >20 cells/HPF as a diagnostic criterion. However,
these different levels of infiltrated eosinophil counts are con-
fusing in histopathological diagnosis of FPIPC. This present
study reveals that only 63.2% of patients met Machida’s cri-
terion. However, eosinophilic infiltration in the lamina pro-
pria of ≥60 cells/10 HPF was satisfied by 97.4% of patients
in the present study. Thus, we suggest that Machida’s diag-
nostic guideline may be inappropriate as a diagnostic crite-
rion of FPIPC. Also, diagnostic criteria of eosinophil infiltra-
tion count and epithelial or muscularis mucosa eosinophil
infiltration (≥1 cell/HPF) of Odze et al. were compatible
with the findings of the present study, and may serve as im-
portant histological diagnostic criteria for differentiating
FPIPC from infectious colitis (8). Microscopically, the nor-
mal architecture of the mucosa was preserved in all cases in
the present study, which concurs with observations of Odze
et al. This finding is also important observation in the differ-ential diagnosis of FPIPC and other rectal bleeding diseases.
In the present study, peripheral eosinophilia was observed
in 31.6%, but was not found to be correlated with the level
of histological eosinophilic infiltration, which is compatible
with Odze et al. (9, 13) and Machida et al. (10) observations.
Anemia and serum hypoalbuminemia were reported in the
other reports (7, 9, 10, 17, 18) to be associated with FPIPC.
However, our results revealed only a patient with anemia for
age and no serum hypoalbuminemia in all patients. 
In summary, the majority of FPIPC patients were found to
be exclusively breast-fed at the onset of bleeding. Moreover,
nodular hyperplasias with circumscribed and/or central pit-
like erosions may be specific endoscopic findings in FPIPC
patients. Histopathological diagnostic guidelines of Odze et
al. are strongly supportive of a clinical diagnosis of FPIPC,
and are compatible with the majority of our observations.
These clinical, endoscopic, and histopathological character-
istic findings may facilitate the effective differential diagno-
sis of rectal bleeding diseases in neonates and infants and the
early confirmation of FPIPC.
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